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[57) ABSTRACT

A nctwork-type resistor array in which a plurality of
resistors are successwcly arranged, in which electrode
portions of the resistors are respectively separated by
angular electrode-separating notches, so as to prevent
the short-circuit between the adjacent electrode por-

tions due to the flowing along of molten solder for
electrode connection.

4 Claims, 4 Drawing Sheets
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1
CHIP NETWORK-TYPE RESISTOR ARRAY

BACKGROUND OF THE INVENTION

The present invention relates to a chip network-type
resistor array formed by successively arranging a plu-
rality of resistors.

FIG. 4 is a perspective diagram showing a conven-
tional chip network-type resistor array. As for this chip
network-type resistor, by using a pair of mating dies 7
(an upper die 71 having pins 71a and a lower die 72
having recesses 72a) as shown in FIG. 6, slits 61 and
through holes 62 provided in the slits 61 are formed (see
FIG. 5) so that predetermined network resistors can be
obtained with respect to a substrate 6. As a result, a
network-type resistor array in which five resistors are
successively arranged, as shown in FIG. 4, is obtained.
In each resistor 1 of this network-type resistor array,
electrode portions 2 are respectively formed on both
side surfaces thereof, and an unillustrated resistor por-
tion, which straddles upper end surfaces of the mutually
opposing electrode portions 2, is formed. In the respec-
tive network-type resistor arrays separated from each
other by the slits 61 and the through holes 62, adjacent
ones of the electrode portions 2 of each resistor array
are each separated by an electrode-separating notch 4
whose planar configuration is semicircular (semicylin-
drical) or semielliptical (see FIGS. 4 and 3).

In this chip network-type resistor array, each of the
electrode portions 2 of an upper side portion shown in
FIG. 3 is solder-connected as a common-use electrode,
while each of the electrodes 2 of a lower side portion is
solder-connected as an individual-use electrode, and
they are connected and used as resistors for different
portions.

With the above-described conventional chip net-
work-type resistor array, a round rod pin (upper die 71)
71a such as the one shown in FIG. 9A is used to form
the through hole 62 in the substrate 6. Accordingly, the
electrode portions 2 of the successively arranged resis-
tors 1 are respectively separated via the semicircular
(semicylindrical) or semielliptical electrode-separating
notches 4 (see FIG. 4). If, as shown in FIG. 8, solder 5§
1s applied when each of the electrode portions is electri-
cally connected to the individual-use or common-use
electrode, since the notch 4 is formed with a curved
surface 41, there has been a disadvantage in that molten
solder 5 flows along the notched curved surface 41
continuing between the adjacent electrode portions 2,
thereby possibly resulting in a short-circuit.

SUMMARY OF THE INVENTION

An object of the present invention is to overcome the
above-described drawback and to provide a chip net-
work-type resistor array which is free from the risk of a
short-circuit between adjacent electrode portions.

To attain this object, the chip network-type resistor
array of the present invention comprises a plurality of
resistors being successively arranged and electrode
portions of the resistors being respectively separated by
angular notches.

In the chip network-type resistor array having the
above-described configuration, adjacent ones of the
electrode portions of the plurality of successively ar-
ranged resistors are respectively separated by angular
notches, 1.e., recessed notches whose three surfaces are
formed as orthogonal surfaces (electrode-separating
notches). Accordingly, when each of the electrode
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portions is electrically connected to the common-use
electrode or individual-use electrode, even if the
amount of solder, when applied, 1s large and the molten
solder flows out to the notch, since the notch has its
three surfaces arranged orthogonally and is not continu-
ous as in the case of a curved surface. Hence, the solder
which has flowed out 1s prevented from further flowing
along by means of the orthogonal comer portion where
the side surfaces meet at right angles, thereby making it
possible to overcome the risk of a short-circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plan view showing a chip network-type
resistor array in accordance with an embodiment:

FIG. 2 is perspective view showing the chip net-
work-type resistor array in accordance with the em-
bodiment;

FIG. 3 1s a plan view showing a conventional chip
network-type resistor array;

FIG. 4 is a perspective view showing the conven-
tional chip network-type resistor array;

F1G. 5 is a plan view showing a substrate prior to the
taking out of the network-type resistor arrays;

FIG. 6 is an explanatory diagram showing dies for
providing separating notches in the substrate;

FIG. 7 1s an explanatory diagram showing the state of
flowing out of solder in a case where solder is applied to
an electrode portion;

FIG. 8 1s an explanatory diagram showing the state of
flowing out of solder in a case where solder is applied to
electrode portions; '

FIGS. 9A and 9B are explanatory diagrams illustrat-
ing boring pins of an upper die; and

FIG. 10 1s a plan view showing a chip network-type
resistor array in accordance with another embodiment
of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT -

FIG. 2 1s a perspective view showing an embodiment
of a chip network-type resistor array in accordance
with the present invention.

In the chip network-type resistor array, slits and
through holes provided in the slits are formed in the
substrate by means of an upper and a lower die in a
known manner. As portions surrounded by the slits and
the through holes are taken out, a plurality of network
resistor arrays in which, for instance, five resistors 1 are
successively arranged, as shown in FIGS. 1 and 2, are -
formed. In the network-type resistor array of this em-
bodiment, a die having quadrangular shaft pins 715, as
shown 1n FIG. 9B, is used as the upper die, and one
having quadrangular holes corresponding to the angu-
lar shaft pins 71b i1s used as the lower die. As a result, in
the network-type resistor array of the embodiment, as
shown 1n the plan view of FIG. 1 and in the perspective
view of FIG. 2, five resistors 1 are successively ar-
ranged, and the electrode portions 2 of the resistors 1
are separated by angular electrode-separating notches 3.
In other words, the notch 3 between the adjacent ones
of the electrode portions 2 is formed into an angular
recessed configuration comprised of a bottom surface
31 and side wall surfaces 32, 33 respectively perpendic-
ular to opposite ends of the bottom surface 31.

In the chip network-type resistor array having the
above-described configuration, each of the electrode
portions 2 of the plurality of successively arranged
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resistors 1 is set in an angular shape, i.e., is set adjacent
to the recessed notch 3 whose three surfaces 31, 32, and
33 are orthogonal surfaces. Accordingly, when each of
the electrode portions 2 is electrically connected to the
common-use electrode or individual-use electrode, even
if the solder § is applied and the amount of solder is
large and the molten solder 5 flows out to the electrode-
separating notch 3 as shown in FIG. 7, since the notch
3 has its three surfaces 31, 32, and 33 arranged orthogo-
nally and is not continuous as in the case of a curved
surface. Hence, the solder § which has flown out to the
notch 3 is prevented from further flowing along since
the orthogonal corner portions at where the notched
side surface portion 32 and 33 and the bottom surface 31
of the notch meet with each other serve as an obstacle,

thereby making it possible to overcome the risk of a
short-circuiting.

In practical use of the invention, as shown in FIG. 10,
the electrodes 2 are extended into the upper surface of
the substrate at where the electrodes 2 and the resis-
tance film layer 8 are overlapped with each other.
Thereby, each of the resistors is formed.

In the present invention, as described above, since the
respective electrode portions of a plurality of succes-
sively arranged resistors are separated by angular elec-
trode-separating notches, an outstandmg advantage
which attains the object of the invention is offered in
that even if the solder flows along when the electrode
portion is electrically connected, it is possible to pre-
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vent a short-circuit of adjacent ones of the electrode
portions. |

What is claimed is:

1. A network-type resistor array comprising a resis-
tory body, a plurality of resistors formed in adjacent
relation in the resistor body, a plurality of electrodes
mounted in spaced relation along a surface of the resis-
tor body, and a plurality of multifaceted notches in the
surface of the resistor body interposed between adja-
cent electrodes, each of the multifaceted notches having
at least two substantially planar surface portions extend-
ing at an angle to each other.

2. A network-type resistor array according to claim 1
wherein the adjacent surface portions of the multifac-
eted notches extend at a right angle to each other.

3. A method for forming a network-type resistor
array comprising forming a resistor body using a first
die having multifaceted shaft pins and a second die
having multifaceted recesses corresponding to the
shape of the multifaceted shaft pins, and forming one
surface of the resistor body with the shaft pins so that
the surface has spaced electrode regions separated by
multifaceted notches having at least two adjacent, sub-
stantially planar surface portlons extending at an angle
to each other.

4. A method according to claim 3 wherein the adja-
cent surface portions of the notch extend at right angles

to each other.
% x x ¥ %
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